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ABSTRACT 

The m i g r a t i o n  o f  chum s a l m o n ,  O n c o r h y n c h u s  k e t a ,  f r y  r e l e a s e d  

f r o m  S i k u s u i l a q  H a t c h e r y  on  t h e  N o a t a k  R i v e r  i n  n o r t h w e s t e r n  

A l a s k a  w a s  s t u d i e d  i n  1 9 8 3  a n d  1 9 8 4 .  H a t c h e r y  f r y  b e g a n  m i g r a t -  

i n g  downstre-am s o o n  a f t e r  release a t  r a t e s  s i m i l a r  t o  t h o s e  f o u n d  

i n  t h e  l i t e r a t u r e .  The e s t i m a t e d  a v e r a g e  m i g r a t i o n  r a t e  i n  1 9 8 4  

( 2 4  km/day)  w a s  s u b s t a n t i a l l y  h i g h e r  t h a n  t h e  e s t i m a t e d  r a t e s  i n  

1 9 8 3  (4 .5  t o  1 2  km/day) ,  p r o b a b l y  b e c a u s e  o f  s w i f t e r  c u r r e n t s  i n  

1 9 8 4 .  No d i f f e r e n c e  c o u l d  b e  f o u n d  i n  d i e t  c o m p o s i t i o n  or  s tom-  

a c h  f u l l n e s s  b e t w e e n  w i l d  a n d  h a t c h e r y  f r y  s o o n  a f t e r  release. 

S t o m a c h  f u l l n e s s  was  a l s o  s i m i l a r  t o  w h a t  it  was  i n  w i l d  f r y  i n  

y e a r s  p r e c e d i n g  h a t c h e r y  r e l e a s e s .  I n  1 9 8 4  t h e  s i z e  o f  w i l d  f r y  

w a s  smaller a n d  t h e  s t o m a c h  f u l l n e s s  o f  w i l d  a n d  h a t c h e r y  f r y  was  

l e s s  t h a n  t h e y  w e r e  i n  1 9 8 3 .  S w i f t e r  c u r r e n t s ,  g r e a t e r  t u r b i d i -  

t y ,  a n d  l o w e r  w a t e r  t e m p e r a t u r e s  i n  1 9 8 4  a p p e a r e d  t o  b e  t h e  

c a u s e .  G r a y l i n g ,  T h y m a l l u s  a r c t i c u s ,  a n d  s h e e f i s h ,  S t e n o d u s  

l e u c i c h t h y s ,  f e d  on  t h e  chum f r y  i n  t h e  r i v e r .  O t h e r  p r o b a b l e  

p r e d a t o r s  w e r e  Rednecked  P h a l a r o p e s ,  P h a l a r o p u s  l o b a t u s ,  a n d  

A r c t i c  T e r n s ,  S t e r n a  p a r a d i s e a .  

KEY WORDS: chum s a l m o n ,  O n c o r h y n c h u s  k e t a t  e m i g r a t i o n  r a t e ,  

w i l d  chum f r y ,  h a t c h e r y  chum f r y ,  j u v e n i l e  f i s h ,  

m a r k i n g ,  mark r e c o v e r y ,  f i n c l i p ,  f l u o r e s c e n t  p i g m e n t r  

f e e d i n g ,  d i e t ,  s t o m a c h  f u l l n e s s ,  a r c t i c  g r a y l i n g ,  

' T h y m a l l u s  a r c t i c u s ,  s h e e f i s h ,  S t e n o d u s  l e u c y c t h y ~ t  

n o r t h e r n  p i k e ,  Esox  l u c i u s ,  a r c t i c  c h a r t  S a l v e l i n u s  

a l p i n u s ,  b r o a d  w h i t e f i s h ,  C o r e q o n u s  n a s u s ,  b i r d s ,  

R e d n e c k e d  P h a l a r o p e s ,  P h a l a r o p u s  l o b a t u s ,  Arc t i c  

T e r n ,  S t e r n a  p a r a d i s e a ,  S i k u s u i l a q  H a t c h e r y ,  N o a t a k  

R i v e r ,  K o t z e b u e  Sound.  



INTRODUCTION 

The N o a t a k  R i v e r  d r a i n a g e  i n  n o r t h w e s t e r n  A l a s k a  i s  t h e  n o r t h e r n -  

mos t  m a j o r  p r o d u c e r  o f  chum s a l m o n ,  O n c o r h y n c h u s  k e t a ,  i n  t h a t  

s p e c i e s '  r a n g e .  E s t i m a t e s  o f  t h e  m i n i m a l  a n n u a l  e s c a p e m e n t  

d u r i n g  1980-1984 h a v e  a v e r a g e d  a p p r o x i m a t e l y  1 0 3 , 0 0 0  f i s h  ( B i g l e r  

1 9 8 5 ) .  I n  1 9 8 3 ,  S i k u s u i l a q  H a t c h e r y  began  r e l e a s i n g  chum f r y  

i n t o  t h e  N o a t a k  R i v e r .  B e c a u s e  t h i s  was a new p r o g r a m ,  we w e r e  

i n t e r e s t e d  i n  l e a r n i n g  how s u c c e s s f u l l y  t h e  h a t c h e r y  f r y  would  

a d a p t  t o  t h e i r  new e n v i r o n m e n t .  P r e v i o u s  work b y  B i r d  ( 1 9 8 0 )  a n d  

Merritt a n d  Raymond ( 1 9 8 1 )  p r o v i d e d  i n f o r m a t i o n  on t h e  t i m i n g  o f  

m i g r a t i o n  a n d  d i e t  o f  w i l d  chum f r y  i n  t h e  N o a t a k  R i v e r .  The 

p r e s e n t  t w o - y e a r  s t u d y  was  u n d e r t a k e n  t o  d e t e r m i n e  how c l o s e l y  

t h e  m i g r a t o r y  a n d  f e e d i n g  b e h a v i o r  o f  t h e  h a t c h e r y - p r o d u c e d  f i s h  

r e s e m b l e d - - t h a t  o f  t h e  w i l d  f i s h .  

MATERIALS AND METHODS 

1 9 8 3  S e a s o n  

Two l o t s  o f  h a t c h e r y  chum f r y  w e r e  marked .  H a t c h e r y  p e r s o n n e l  

c o u n t e d  o n e  l o t  w i t h  a hand  r e g i s t e r  a n d  marked i t  w i t h  l e f t  

v e n t r a l  f i n c l i p s ,  a c c o r d i n g  t o  t h e  method o f  M o b e r l y  e t  a l .  

( 1 9 7 7 ) .  

A s e c o n d  l o t  was  c o u n t e d  w i t h  a f r y  c o u n t e r  (mode l  NMTl, 

N o r t h w e s t  M a r i n e  T e c h n o l o g y  I n c . /  Shaw I s l a n d ,  W A )  b y  h a t c h e r y  

p e r s o n n e l  a n d  marked w i t h  o r a n g e  f l u o r e s c e n t  p i g m e n t  by  t h e  

a u t h o r s ,  after t h e  method o f  P h i n n e y  e t  a l .  ( 1 9 6 7 ) .  A p p r o x i -  

m a t e l y  200 f r y  w e r e  p l a c e d  i n  a d i p  n e t  a n d  s p r a y e d  i n  t h r e e  o r  

f o u r  2 - second  b u r s t s  a t  a  p r e s s u r e  o f  8 0  p s i .  The s p r a y e r  a n d  

p i g m e n t  w e r e  made b y  S c i e n t i f i c  Mark ing  Co., S e a t t l e r  WA. 

L e n g t h s  a n d  w e i g h t s  o f  f r e s h ,  u n p r e s e r v e d  h a t c h e r y  f r y  were 

m e a s u r e d  on t h e  d a y  o f  t h e  r e l e a s e  b y  h a t c h e r y  p e r s o n n e l .  



S a m p l i n g  s t a t i o n s  o n  t h e  N o a t a k  R i v e r  were n u m b e r e d  a c c o r d i n g  t o  

t h e i r  d i s t a n c e ,  i n  k i l o m e t e r s ,  f r o m  t h e  m o u t h  o f  t h e  r i v e r .  

Chum f r y  w e r e  c a p t u r e d  w i t h  a 41-m-long,  2-m-high, 12-mm-mesh 

( s t r e t c h )  s e i n e  t h a t  h a d  a f l o a t l i n e  a n d  l e a d l i n e ,  One e n d  o f  

t h e  s e i n e  w a s  a t t a c h e d  t o  t h e  s h o r e .  T h e  s e i n e  w a s  d e p l o y e d  f r o m  

a 1 7 - f t  B o s t p n  W h a l e r  w i t h  a 75-hp o u t b o a r d  m o t o r ,  When t h e  

c u r r e n t  w a s  l e s s  t h a n  15 c m / s ,  t h e  o f f s h o r e  e n d  o f  t h e  n e t  w a s  

a n c h o r e d  a b o u t  2 0  m o f f s h o r e  a n d  a b o u t  2 0  rn u p s t r e a m  f r o m  t h e  

o n s h o r e  e n d .  The  n e t  w a s  l e f t  f o r  p e r i o d s  f r o m  1 t o  8 h.  When 

t h e  c u r r e n t  w a s  g r e a t e r  t h a n  15 c m / s ,  t h e  n e t  w a s  set  a n d  p u l l e d  

i n  o n e  m o t i o n .  O c c a s i o n a l l y  a smal le r  b e a c h  s e i n e  (7 .6  m l o n g ,  

1.8 m h i g h  a n d  6-mm mesh  [ s t r e t c h ] )  w a s  p u l l e d  b y  h a n d  t h r o u g h  

s h a l l o w  w a t e r .  

T h e  e f f o r t  f o r  t h e  l a r g e  s e i n e  h a u l s  w a s  e x p r e s s e d  a s  t h e  t i m e  

t h e  n e t  w a s  s e t  i n  t h e  N o a t a k  R i v e r  c u r r e n t .  F o r  sets t h a t  were 

made i n  o n e  m o t i o n ,  t h e  s e t  t i m e  w a s  e s t i m a t e d  a t  15 min .  

I m m e d i a t e l y  a f t e r  c o l l e c t i o n ,  a l l  f r y  w e r e  i n s p e c t e d  f o r  f i n -  

c l i p s ,  a n d  a b o u t  h a l f  of t h e m  w e r e  i n s p e c t e d  f o r  p i g m e n t  i n  

a m b i e n t  l i g h t .  T h e  samples w e r e  t h e n  f i x e d  i n  10% f o r m a l i n .  

A p p r o x i m a t e l y  5  m o n t h s  l a t e r ,  t h e  f i s h  w e r e  p l a c e d  i n  7 0 %  

i s o p r o p y l  a l c o h o l  s o l u t i o n .  A l l  f i s h  n o t  p r e v i o u s l y  f o u n d  t o  b e  

m a r k e d  were i n d i v i d u a l l y  i n s p e c t e d  f o r  p i g m e n t  w i t h  a n  

u l t r a v i o l e t  l a m p .  T h e s e  f i s h  w e r e  a l s o  c h e c k e d  a g a i n  f o r  

f  i n c l i p s .  

L e n g t h s  a n d  w e i g h t s  o f  t h e  f i s h  w e r e  m e a s u r e d  b e t w e e n  1 h o u r  a n d  

3 d a y s  a f t e r  t r a n s f e r  t o  a l c o h o l ,  T h e  e x p o s u r e  t o  a l c o h o l  b e f o r e  

m e a s u r e m e n t s  w e r e  made p r o b a b l y  r e s u l t e d  i n  s h r i n k a g e  i n  b o t h  

l e n g t h  a n d  w e i g h t .  O t h e r  s a m p l e s  i n  o u r  c o l l e c t i o n  t h a t  were 

e x p o s e d  t o  a l c o h o l  f o r  a p p r o x i m a t e l y  5 m o n t h s  l o s t  r o u g h l y  2% i n  

l e n g t h  a n d  10%-35% i n  w e i g h t ,  W e i g h t s  o f  f r y  c a u g h t  i n  1 9 8 3  are  

n o t  r e p o r t e d  h e r e  b e c a u s e  t h e y  w e r e  c o n s i d e r e d  u n r e l i a b l e .  



The number o f  h a t c h e r y  f i s h  ( n h )  i n  a s a m p l e  w a s  e s t i m a t e d  a s  

w h e r e  n is t h e  number o f  f i n c l i p p e d  f i s h  i n  t h e  s a m p l e  a n d  
f  

0 . 1 1 1  is t h e  f r a c t i o n  o f  h a t c h e r y  f i s h  t h a t  had  b e e n  f i n c l i p p e d .  

1 9 8 4  S e a s o n  

B e c a u s e  o f  a h i g h e r  w a t e r  l e v e l  a n d  f a s t e r  c u r r e n t  i n  1 9 8 4 ,  s e i n e  

h a u l s  were made i n  o n e  m o t i o n .  A d d i t i o n a l  c o l l e c t i o n s  w e r e  made 

w i t h  a t r a p  a t t a c h e d  t o  a d o c k  a t  S t a t i o n  4 4  ( F i g u r e  1 ) .  The 

t r a p  c o n s i s t e d  o f  a  f l o a t i n g  l i v e  box a n d  a f u n n e l  made o f  f i n e -  

mesh n e t t i n g .  The  f u n n e l  h a d  a 60- x  120-cm o p e n i n g  t h a t  n a r -  

rowed t o  a 15-cm-d iamete r  n e c k  a t  t h e  e n t r a n c e  t o  t h e  l i v e  box.  

A l l  c o l l e c t e d  f r y  w e r e  m e a s u r e d  a f t e r  f i x i n g  a n d  b e f o r e  t r a n s f e r  

t o  a l c o h o l  t o  a v o i d  e r r o r s  d u e  t o  s h r i n k a g e .  W i t h i n  two d a y s  o f  

c o l l e c t i o n ,  l e n g t h  a n d  w e i g h t  m e a s u r e m e n t s  were made o n  

i n d i v i d u a l  f i s h  w i t h  c a l i p e r s  a n d  a  t o p - l o a d i n g  Mettler b a l a n c e .  

B e c a u s e  o n l y  a few f i n c l i p p e d  h a t c h e r y  f i s h  w e r e  r e c o v e r e d  i n  

1 9 8 4  a n d  b e c a u s e  t h e  h a t c h e r y  f i s h  were l a r g e r  t h a n  t h e  w i l d  

f i s h ,  t h e  e s t i m a t e d  number o f  h a t c h e r y  f i s h  i n  t h e  c o l l e c t i o n s  

w a s  b a s e d  on  w e i g h t .  The t o t a l  w e i g h t  o f  a s a m p l e  o f  N f i s h  o f  

a v e r a g e  w e i g h t  W is NW. I f  t h e  s a m p l e  c o n s i s t s  of n  w i l d  f i s h  
W 

o f  a v e r a g e  w e i g h t  W w r  a n d  n h  h a t c h e r y  f i s h  o f  a v e r a g e  w e i g h t  W h t  

t h e n  

S u b s t i t u t i n g  N-n f o r  n  a n d  s o l v i n g  f o r  n  g i v e s  
h  w h  



N o r t h  

-10 Ki lomete rs  

Kotzebue Sound 

v e r  

Hotham I n l e t  

F i g u r e  1. L o c a t i o n s  o f  chum s a l m o n  s m o l t  s a m p l i n g  s t a t i o n s  i n  

t h e  N o a t a k  R i v e r  a n d  K o t z e b u e  Sound.  



W a n d  W were a p p r o x i m a t e d  b y  w e i g h t s  o b t a i n e d  j u s t  b e f o r e  t h e  w h  
release. T h i s  a p p r o x i m a t i o n  a p p e a r e d  r e a s o n a b l e  b e c a u s e  t h e  

s a m p l i n g  p e r i o d  w a s  s h o r t  ( 5  d a y s )  a n d  b e c a u s e  t h e  w a t e r  tempera- 

t u r e  w a s  r e l a t i v e l y  low,  B e c a u s e  W i s  e q u i v a l e n t  t o  a w e i g h t e d  

a v e r a g e  o f  W a n d  W w l  e q u a t i o n  1 p r o v i d e s  m e a n i n g f u l  v a l u e s  f o r  h  
n h  o n l y  when W h a s  a  v a l u e  b e t w e e n  W h  a n d  Ww. When, on  o c c a s i o n ,  

W w a s  f o u n d  t o  b e  smaller t h a n  W , n  was  a s s u m e d  t o  be z e r o ,  
w h  

C u r r e n t  s p e e d s  i n  t h e  N o a t a k  R i v e r  were m e a s u r e d  f rom e i t h e r  t h e  

r i v e r  b a n k  or  a n  a n c h o r e d  b o a t .  The  s p e e d  was  e s t i m a t e d  f r o m  t h e  

t i m e  a f l o a t i n g  o b j e c t  t o o k  t o  t r a v e l  a  f i x e d  d i s t a n c e .  

RESULTS 

1 9 8 3  S e a s o n  

M a r k i n g :  

Between 6  a n d  2 4  May, 5 4 , 9 8 3  h a t c h e r y  chum f r y  were marked  w i t h  a 

l e f t  v e n t r a l  f i n c l i p ,  a n d  o n  8 J u n e ,  5 0 , 1 4 6  f r y  w e r e  marked  w i t h  

f l u o r e s c e n t  p i g m e n t .  The a v e r a g e  w e i g h t  o f  t h e  f i n c l i p p e d  f i s h  

was  g r e a t e r  t h a n  t h a t  o f  t h e  p i g m e n t e d  f i s h  b e c a u s e  t h e  l o t  f r o m  

w h i c h  t h e  p i g m e n t e d  f i s h  w e r e  c h o s e n  e m e r g e d  l a t e r  a n d  t h u s  was  

r e a r e d  f o r  a s h o r t e r  t i m e .  

R e l e a s e :  

O n  J u n e  1 0 ,  b e t w e e n  1 9 0 0  a n d  2100  hr 4 8 0 , 5 0 0  chum f r y  w e r e  

r e l e a s e d  f rom t h e  h a t c h e r y .  O f  t h i s  l o t ,  5 3 , 3 7 0  ( 1 1 . 1 % )  were 

marked  w i t h  f i n c l i p s  a n d  3 1 , 6 6 0  ( 6 . 5 9 % )  w i t h  f l u o r e s c e n t  p i g m e n t  

( A p p e n d i x  T a b l e  A-1). The l o s s  o f  p i g m e n t e d  f i s h  b e t w e e n  m a r k i n g  

a n d  release is d i s c u s s e d  be low.  The f r y  w e r e  r e l e a s e d  t h r o u g h  a 

240-m-long, 10-cm-d iamete r  h o s e  i n t o  S i k u s u i l a q  C r e e k ,  a t  a p o i n t  

a b o u t  2 5  m f r o m  i t s  mouth  on  t h e  N o a t a k  R i v e r .  On e m e r g i n g  f r o m  



t h e  h o s e ,  a s m a l l  number o f  f r y  were m o m e n t a r i l y  s t u n n e d ,  b u t  n o  

m o r t a l i t i e s  w e r e  o b s e r v e d  ( K e i t h  P r a t t ,  p e r s o n a l  c o m m u n i c a t i o n ) .  

S e v e n t y - f i v e  s e i n e  h a u l s  were made i n  t h e  N o a t a k  R i v e r  a n d  Kotze -  

b u e  Sound  f r o m  1 0  J u n e  t o  9 J u l y  ( A p p e n d i x  T a b l e  A-2, F i g u r e  1) .  

The t o t a l  number o f  f r y  a n d  t h e  number o f  marked  f r y  c a u g h t  a n d  

t h e i r  a v e r a g e  l e n g t h s  a re  g i v e n  i n  Append ix  T a b l e  A-3. D u r i n g  

10-15 J u n e ,  when b o t h  w i l d  a n d  h a t c h e r y  chum f r y  w e r e  i n  t h e  

r i v e r ,  t h e  h a t c h e r y  f i s h  a c c o u n t e d  f o r  4 0 %  o f  t h e  c a t c h .  The 

h a t c h e r y  f i s h  a p p e a r e d  t o  b e  a b o u t  t h e  same l e n g t h  a s  t h e  w i l d  

f i s h .  

M i g r a t i o n  R a t e :  

Most  o f  t h e  h a t c h e r y  f i s h  a p p e a r e d  t o  p a s s  s t a t i o n  4 4  ( 1 8  km 

d o w n s t r e a m  f r o m  t h e  h a t c h e r y )  b e t w e e n  1 . 5  a n d  4 . 5  d a y s  a f t e r  

release ( F i g .  2 ) .  The p e a k  o f  t h e  h a t c h e r y  m i g r a t i o n  a p p e a r e d  t o  

move a t  a b o u t  6  km/day ( 7  c m / s ) ,  a n d  t h e  r a n g e  w a s  4 . 5  t o  1 2  

km/day ( 5  t o  1 4  c m / s ) .  T h e s e  s p e e d s  were l e s s  t h a n  t h e  e s t i m a t e d  

c u r r e n t  v e l o c i t y ,  w h i c h  v a r i e d  f r o m  1 5  t o  7 0  c m / s  ( ~ p p e n d i x  T a b l e  

A - 4 ) .  The c u r r e n t  w a s  u n u s u a l l y  s l o w  b e c a u s e  o f  a n  u n u s u a l l y  l o w  

water l e v e l  i n  t h e  r i v e r  ( F i g .  3 ) .  

I f  t h e  f i s h  m a i n t a i n e d  t h e i r  o r i g i n a l  s p e e d ,  t h e y  would  h a v e  

p a s s e d  s t a t i o n  1 5  b e t w e e n  2200  h  o n  1 4  J u n e  a n d  1 1 0 0  h  on  2 1  

J u n e .  However,  b e c a u s e  t h e  c u r r e n t  i n c r e a s e d  on  13 J u n e ,  t h e  

r a t e  o f  m i g r a t i o n  p r o b a b l y  i n c r e a s e d  a s  w e l l .  I f  i t  is a s s u m e d  

t h a t  t h e  v e l o c i t y  o f  m i g r a t i n g  f r y  d o u b l e d  s t a r t i n g  on 13 J u n e ,  

t h e n  t h e  h a t c h e r y  f i s h  would  h a v e  p a s s e d  s t a t i o n  1 5  b e t w e e n  0 5 0 0  

h  on  1 4  J u n e  a n d  1 7 0 0  h  on  18 J u n e .  However,  a s a m p l e  o f  3 5 3  f r y  

c o l l e c t e d  a t  s t a t i o n  1 5  on 15-16 J u n e  c o n t a i n e d  no  marked  f i s h .  

T h u s ,  t h e  h a t c h e r y  f i s h  a p p e a r e d  t o  h a v e  r e d u c e d  t h e i r  s p e e d  a t  

some p o i n t  i n  t h e i r  m i g r a t i o n .  I t  is p o s s i b l e  t h a t  t h i s  o c c u r r e d  

i n  t h e  p o r t i o n  o f  t h e  r i v e r  b e t w e e n  20  a n d  3 0  km f r o m  t h e  mouth  

w h e r e  t h e  r i v e r  is w i d e  a n d  t h e  c u r r e n t  is p r o b a b l y  slower.  T h i s  

p o r t i o n  o f  t h e  r i v e r  may h a v e  b e e n  a r e a r i n g  area i n  1983 b e c a u s e  



DAY (JUNE 1983) 

F i g u r e  2. C a t c h  o f  w i l d  a n d  h a t c h e r y - p r o d u c e d  chum s a l m o n  f r y  
p e r  h o u r  a t  s t a t i o n  4 4  on  t h e  N o a t a k  R i v e r ,  J u n e  1 9 8 3 .  F i g u r e  i s  
b a s e d  on  h a u l  numbers  6-11,  18, 26 a n d  27. 

NOATAK R I V E R  L E V E L  

8 7 8 0 10 11 12 13 14 15 16 

DATE (JUNE) 

F i g u r e  3 .  W a t e r  l e v e l s  i n  t h e  N o a t a k  R i v e r  i n  t h e  p e r i o d  
f o l l o w i n g  h a t c h e r y  r e leases  i n  1 9 8 3  a n d  1 9 8 4 .  M e a s u r e m e n t s  were 
made a t  S i k u s u i l a q  H a t c h e r y  b y  P e t e r  Rob. S e a  l e v e l  is a t  
a p p r o x i m a t e l y  -20  c m .  



o f  t h e  c a l m n e s s  a n d  c l a r i t y  o f  t h e  water t h e r e .  A f e w  d a y s  

b e f o r e  t h e  h a t c h e r y  f i s h  w e r e  r e l e a s e d !  t h o u s a n d s  o f  j u v e n i l e  

f i s h  w e r e  s e e n  i n  t h i s  area ( B r i a n  B i g l e r ,  p e r s o n a l  

c o m m u n i c a t i o n ) .  

T h e  h a t c h e r y  f i s h  may h a v e  l e f t  t h e  r i v e r  b y  e a r l y  J u l y !  s i n c e  a 

s a m p l e  o f  20P f i s h  c o l l e c t e d  a t  t h e  m o u t h  o f  t h e  N o a t a k  R i v e r  

b e t w e e n  6 a n d  8 J u l y  c o n t a i n e d  n o  m a r k e d  f i s h .  

F e e d i n g  B e h a v i o r :  

T h e  s t o m a c h  c o n t e n t s  o f  m a r k e d  a n d  u n m a r k e d  chum f r y  c a u g h t  

b e t w e e n  2 4  a n d  6 0  h  a f t e r  t h e  h a t c h e r y  release w e r e  e x a m i n e d .  

T h e  u n m a r k e d  f i s h  w e r e  t a k e n  f r o m  s a m p l e  n u m b e r s  1 a n d  4  w h i c h  

c o n t a i n e d  a t o t a l  o f  2 8 6  f i s h !  a l l  o f  w h i c h  w e r e  unmarked .  T h u s ,  

t h e s e  f i s h  are c o n s i d e r e d  e s s e n t i a l l y  w i l d .  S t o m a c h s  o f  b o t h  

h a t c h e r y  a n d  w i l d  f i s h  c o n t a i n e d  o n l y  i n s e c t  p a r t s .  S t o m a c h  

f u l l n e s s ,  w h i c h  w a s  v i s u a l l y  e s t i m a t e d  i n  a r a n g e  f r o m  0 ( e m p t y )  

t o  10 (£1111)~ a v e r a g e d  6 . 1  f o r  t h e  h a t c h e r y  f i s h  a n d  6 . 4  f o r  t h e  

w i l d  f i s h  ( T a b l e  1 ) .  T h e  d i f f e r e n c e  i n  f u l l n e s s  b e t w e e n  t h e  w i l d  

a n d  h a t c h e r y  f i s h  w a s  n o t  s i g n i f i c a n t  ( t - T e s t !  P > 0 . 1 ) .  

F l u o r e s c e n t  P i g m e n t :  

M a r k i n g  w i t h  f l u o r e s c e n t  p i g m e n t  w a s  n o t  e f f e c t i v e ,  p r i m a r i l y  

b e c a u s e  o f  a l o s s  o f  p i g m e n t .  On 8 J u n e  t h e  r a t i o  o f  s p r a y e d  

f i s h  t o  f i n c l i p p e d  f i s h  w a s  0 . 9 4 : l ;  s u b s e q u e n t  m o r t a l i t i e s  

r e d u c e d  t h i s  t o  0 . 9 1 : l .  On 9 J u n e ,  2 0  s p r a y e d  f r y  w e r e  e x a m i n e d  

f o r  m a r k s  w i t h  a n  u l t r a v i o l e t  l amp .  O n l y  1 3  ( 6 5 % )  o f  t h e s e  f i s h  

h a d  v i s i b l e  m a r k s .  T h i s  i m p l i e d  a r a t i o  o f  p i g m e n t e d  f i s h  t o  

f i n c l i p p e d  f i s h  o f  0 . 5 9 : l .  D u r i n g  11-15 J u n e  when 1 0 8  m a r k e d  

f i s h  were r e c o v e r e d !  t h e  r a t i o  o f  p i g m e n t e d  f i s h  t o  f i n c l i p p e d  

f i s h  d e c r e a s e d  t o  0 . 2 0 : l .  

A s e c o n d  p r o b l e m  w i t h  t h e  f l u o r e s c e n t  p i g m e n t  w a s  m o r t a l i t y  

c a u s e d  b y  s p r a y i n g .  A t o t a l  o f  2 .9% o f  t h e  s p r a y e d  f i s h  d i e d  i n  



T a b l e  1. F u l l n e s s  o f  s t o m a c h s  o f  w i l d  a n d  h a t c h e r y  chum s a l m o n  

f r y  c a u g h t  i n  t h e  N o a t a k  R i v e r  i n  J u n e  1 9 8 3  a n d  J u n e  1 9 8 4 .  

C o l l e c t i o n  a/ F u l l n e s s -  

G r o u p  d a t e s  n  a v g .  s . d .  r a n g e  

w i l d  11-13 J u n e  20 6 . 4  2 .2  3-10 

h a t c h e r y  11-13 J u n e  2 3  6 . 1  1.8 3-10 

w i l d  a n d  h a t c h e r y  11-13 J u n e  43 6.3 2 . 0  3-10 

w i l d  6-12 J u n e  1 0  5.1 2 .6  0-9 

h a t c h e r y  8-12 J u n e  27  4 . 9  2.6 0-9 

w i l d  a n d  h a t c h e r y  6-12 J u n e  37 5 . 0  2 .6  0-9 

" V i s u a l  scale:  0  = e m p t y ,  10 = f u l l .  



t h e  two-day p e r i o d  b e t w e e n  s p r a y i n g  a n d  release.  N i n e t y - n i n e  p e r -  

c e n t  o f  t h e  mor t a l i t i e s  o c c u r r e d  i n  t h e  f i r s t  18 h  a f t e r  s p r a y i n g .  

1 9 8 4  S e a s o n  

R e l e a s e :  

Between 2000  h  on  8 J u n e  a n d  0 1 0 0  h  on  9  J u n e ,  1 , 3 4 7 , 0 0 0  chum f r y  

were r e l e a s e d  t h r o u g h  t h e  h a t c h e r y  e f f l u e n t  p i p e  i n t o  S i k u s u i l a q  

C r e e k ,  a p p r o x i m a t e l y  500 m f r o m  i ts  mouth  on  t h e  N o a t a k  R i v e r .  

B e c a u s e  o f  h i g h  water i n  t h e  N o a t a k  R i v e r  ( F i g .  3 ) ,  t h i s  p a r t  o f  

t h e  c r e e k  f l o o d e d  a n d  w a s  t r a n s f o r m e d  i n t o  a l a r g e  pond.  D u r i n g  

c a n o e  s u r v e y s  3 a n d  20  h  a f t e r  t h e  s t a r t  o f  t h e  release,  few f i s h  

w e r e  o b s e r v e d  t o  e m i g r a t e  t h r o u g h  t h e  n a r r o w  p a r t  o f  S i k u s u i l a q  

C r e e k .  B e c a u s e  t h e  w a t e r  l e v e l  c o n t i n u e d  t o  rise a f t e r  t h e  

r e lease ,  t h e  f l o w  i n  S i k u s u i l a q  C r e e k  would  h a v e  b e e n  weak a n d  

p o s s i b l y  may h a v e  r e v e r s e d  d i r e c t i o n .  A r e v e r s e d  c u r r e n t  m i g h t  

h a v e  c o n f u s e d  t h e  s a l m o n ,  w h i c h  n o r m a l l y  would  s w i m  w i t h  t h e  

c u r r e n t  a t  t h i s  s t a g e  i n  t h e i r  l i v e s t  a n d  t h u s  c a u s e d  a d e l a y  i n  

t h e i r  e m i g r a t i o n  f r o m  t h e  c r e e k .  

A t  re lease ,  t h e  a v e r a g e  w e i g h t  o f  t h e  h a t c h e r y  f i s h  w a s  a b o u t  4 5 %  

g r e a t e r  t h a n  t h a t  o f  t h e  w i l d  f i s h  ( T a b l e  2 ) .  G e a r  t y p e  a f f e c t e d  

t h e  mean s i z e  o f  t h e  f i s h  i n  a s a m p l e .  I n  t h e  two d a y s  b e f o r e  

t h e  re lease ,  chum f r y  c a u g h t  w i t h  t h e  s e i n e  were s i g n i f i c a n t l y  

g r e a t e r  i n  w e i g h t  ( t - T e s t ,  P < 0 . 0 0 1 )  a n d  p o s s i b l y  g r e a t e r  i n  

l e n g t h  (P"0.10)  t h a n  t h o s e  c a u g h t  i n  t h e  d o c k  t r a p  ( T a b l e  2 ) .  

A l s o ,  t h e  f r e q u e n c y  o f  o c c u r r e n c e  o f  f r y  w i t h  v i s i b l e  y o l k  sacs 

( " u n b u t t o n e d "  f r y )  w a s  g r e a t e r  i n  t h e  d o c k - t r a p  c a t c h e s  ( 5 5 % )  

t h a n  i n  t h e  s e i n e  c a t c h e s  ( 1 2 % ) .  



T a b l e  2 .  A v e r a g e  l e n g t h s  a n d  w e i g h t s  o f  h a t c h e r y  a n d  w i l d  chum 

f r y  b e f o r e  t h e  release o f  h a t c h e r y  f r y ,  J u n e  1 9 8 4 .  

Sample  L e n q t h  (mm) W e i g h t  (mg) 

Sample  d a t e ( s )  n a v g .  s . d .  a v g .  s . d .  

h a t c h e r y  . 8 J u n e  200 42 .53  3 .76  576  1 7 0  

w i l d  

b e a c h  s e i n e  6-7 J u n e  24 35.71 1 .37 397 36 

dock t r a p  7-8 J u n e  5 3  35.02 2.25 359  60 



The a v e r a g e  w e i g h t  o f  t h e  w i l d  f r y  c a u g h t  w i t h  t h e  b e a c h  s e i n e  
1 w a s  smaller  i n  1 9 8 4  t h a n  i n  1 9 8 3  ( 0 . 3 9 7  v s .  0 . 4 8 4  g  , r e s p e c t -  

i v e l y ) .  A l s o ,  u n b u t t o n e d  f r y ,  w h i c h  w e r e  f r e q u e n t  i n  t h e  1 9 8 4  

c a t c h e s ,  w e r e  n o t  f o u n d  i n  t h e  1 9 8 3  c a t c h e s .  W a t e r  t e m p e r a t u r e s  

were a b o u t  ~ O C  l o w e r  i n  1 9 8 4  t h a n  i n  1 9 8 3  ( A p p e n d i x  T a b l e s  A-2 

a n d  A-5) a n d  may h a v e  b e e n  p a r t l y  r e s p o n s i b l e  f o r  t h e  smaller 

s i z e  o f   fry^ i n  1 9 8 4 .  

M i g r a t i o n  R a t e :  

The s e i n e  a n d  t r a p  c a t c h e s  o f  w i l d  a n d  h a t c h e r y  f i s h  are  g i v e n  i n  

A p p e n d i x  T a b l e s  A - 5  a n d  A - 6  a n d  shown i n  F i g u r e  4 .  Most  o f  t h e  

h a t c h e r y  f i s h  a p p e a r e d  t o  p a s s  s t a t i o n s  4 4  a n d  3 2  on  1 0  J u n e ,  

a b o u t  4 8  h  a f t e r  release. The h a t c h e r y  f i s h  a p p e a r e d  t o  r e a c h  

t h e  l o w e r  N o a t a k  R i v e r  ( s t a t i o n  1 5 )  o n  11 J u n e .  T h e s e  d a t a  

i n d i c a t e  a n  a v e r a g e  s p e e d  o f  a p p r o x i m a t e l y  24  km/day ( 2 8  c m / s ) .  

T h i s  w a s  a p p r o x i m a t e l y  twice  t h e  s p e e d  o b s e r v e d  i n  1 9 8 3 .  The 

f a s t e r  m i g r a t i o n  ra te  i n  1 9 8 4  a p p e a r e d  t o  b e  a t  l e a s t  p a r t l y  d u e  

t o  a f a s t e r  c u r r e n t .  The c u r r e n t  was  n o t  m e a s u r e d  i n  1 9 8 4 ,  b u t  

on  2 3  A u g u s t  1 9 8 2 ,  when t h e  w a t e r  l e v e l  a t  t h e  h a t c h e r y  w a s  a b o u t  

6 0  c m  l o w e r  t h a n  i t  w a s  f o l l o w i n g  t h e  1 9 8 4  r e l e a s e ,  t h e  ma in  

c u r r e n t  w a s  1 1 5  c m / s  (J .A.  Raymond, u n p u b l i s h e d  d a t a ) .  I t  t h u s  

a p p e a r s  t h a t  t h e  c u r r e n t  w a s  a t  l eas t  1 1 5  c m / s  f o l l o w i n g  t h e  1 9 8 4  

release. T h i s  s p e e d  w a s  w e l l  a b o v e  t h e  15-70 c m / s  s p e e d s  

o b s e r v e d  i n  1 9 8 3 .  

F e e d i n g  ~ e h a v i o r :  

The s t o m a c h s  o f  27  o f  t h e  l a r g e r  chum f r y  a n d  1 0  o f  t h e  s m a l l e r  

f r y  c a u g h t  b e t w e e n  6  a n d  1 2  J u n e  1984 were e x a m i n e d .  B e c a u s e  t h e  

l ~ h e  a v e r a g e  w e i g h t  i n  1 9 8 3  w a s  p r o b a b l y  l a r g e r  t h a n  0 . 4 8 4  g  

b e c a u s e  t h e  f i s h  w e r e  w e i g h e d  a f t e r  b e i n g  p a r t i a l l y  d e h y d r a t e d  

w i t h  a l c o h o l .  



A STATION 44 DOCK TRAP I 

STATION 32 SEINE 

,, 1 STATION 15 SEINE 
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DATE (JUNE 1984) 

F i g u r e  4 .  C a t c h  o f  w i l d  ( w )  a n d  h a t c h e r y  ( H )  chum s a l m o n  f r y  p e r  
u n i t  e f f o r t  i n  t h e  N o a t a k  R i v e r ,  J u n e  1 9 8 4 .  A :  C a t c h  p e r  h o u r  
a t  s t a t i o n  4 4  w i t h  a  d o c k  t r a p .  B-D: C a t c h  p e r  s e i n e  h a u l  a t  
s t a t i o n s  4 4 ,  3 2  a n d  1 5 ,  r e s p e c t i v e l y .  = t i m e  o f  release.  



h a t c h e r y  f i s h  w e r e  a b o u t  45% l a r g e r  t h a n  t h e  w i l d  f i s h ,  t h e  g r o u p  

w i t h  t h e  l a r g e r  f i s h  was  a s s u m e d  t o  b e  e s s e n t i a l l y  o f  h a t c h e r y  

o r i g i n  a n d  t h e  g r o u p  w i t h  t h e  s m a l l e r  f i s h  w a s  a s s u m e d  t o  b e  

e s s e n t i a l l y  w i l d .  A s  i n  1 9 8 3  s t o m a c h  c o n t e n t s  o f  b o t h  t h e  w i l d  

a n d  h a t c h e r y  f i s h  c o n s i s t e d  e n t i r e l y  o f  i n s e c t  p a r t s ,  The 

a v e r a g e  s t o m a c h  f u l l n e s s e s  o f  t h e  h a t c h e r y  a n d  w i l d  f i s h  were 4 . 9  

a n d  5 . 1 ,  r e s p e c t i v e l y  ( T a b l e  1 ) .  The d i f f e r e n c e  i n  f u l l n e s s  was  

n o t  s i g n i f i c a n t  ( t - T e s t ,  P > 0 . 1 ) .  However,  t h e  a v e r a g e  f u l l n e s s  

o f  t h e  combined  w i l d  a n d  h a t c h e r y  f i s h  w a s  s i g n i f i c a n t l y  smaller 

i n  1 9 8 4  t h a n  i n  1 9 8 3  ( t - ~ e s t ,  P < 0 . 0 2 ) .  

P r e d a t o r s  o f  Chum F r y  

I n  1 9 8 3  s e v e r a l  l a r g e r  f i s h  w e r e  c a u g h t  w i t h  t h e  chum f r y .  The 

s t o m a c h  o f  o n e  50-cm-long s h e e f i s h ,  S t e n o d u s  l e u c i c h t h y s ,  con-  

t a i n e d  w h a t  a p p e a r e d  t o  b e  1 0  decomposed  chum f r y .  The s t o m a c h s  

o f  t w o  30-cm-long g r a y l i n g ,  T h y m a l l u s  a r c t i c u s ,  c o n t a i n e d ,  res- 

p e c t i v e l y ,  f i v e  a n d  2 5  p a r t i a l l y  decomposed  chum f r y .  The 

s t o m a c h s  of o n e  60-cm-long n o r t h e r n  p i k e ,  Esox  ~ U C ~ U S ,  t w e n t y  

15-cm-long a r c t i c  c h a r ,  S a l v e l i n u s  a l p i n u s ,  a n d  o n e  30-cm-long 

b r o a d  w h i t e f i s h ,  C o r e g o n u s  n a s u s ,  c o n t a i n e d  no  chum f r y .  

I n  1 9 8 4  R e d n e c k e d  P h a l a r o p e s ,  P h a l a r o p u s  l o b a t u s ,  were o b s e r v e d  

f e e d i n g  i n  t h e  N o a t a k  R i v e r .  On 7 J u n e  ( o n e  d a y  b e f o r e  t h e  

h a t c h e r y  f i s h  were r e l e a s e d )  1 2 4  b i r d s  w e r e  c o u n t e d  i n  t h e  18-km 

s e c t i o n  b e t w e e n  t h e  h a t c h e r y  a n d  s t a t i o n  44 .  A few A r c t i c  T e r n s ,  

S t e r n a  p a r a d i s a e a ,  were a l s o  s e e n  f e e d i n g .  B e c a u s e  j u v e n i l e  chum 

s a l m o n  were t h e  o n l y  f i s h  t h a t  w e  c a u g h t  i n  l a r g e  n u m b e r s  a t  t h i s  

t i m e ,  i t  is l i k e l y  t h a t  t h e  p h a l a r o p e s  a n d  t e r n s  w e r e  f e e d i n g  on  

chum f r y .  P r e d a t i o n  on t h e  chum f r y  by b i r d s  w a s  n o t  n o t i c e d  i n  

1 9 8 3 .  



DISCUSSION 

The r e s u l t s  i n d i c a t e  t h a t  t h e  m i g r a t o r y  a n d  f e e d i n g  b e h a v i o r s  o f  

chum f r y  r e l e a s e d  f rom S i k u s i l a q  H a t c h e r y  i n  1 9 8 3  a n d  1 9 8 4  w e r e  

s i m i l a r  t o  t h o s e  o f  w i l d  chum f r y .  The t i m i n g  o f  t h e  re leases  o f  

t h e  h a t c h e r y  f i s h  a p p e a r e d  t o  b e  c l o s e  t o  t h e  m i d d l e  o f  t h e  w i l d  

e m i g r a t i o n ,  w h i c h  a c c o r d i n g  t o  p r e v i o u s  s t u d i e s  l a s t s  f r o m  

mid-May t o  e a r l y  A u g u s t  a n d  p e a k s  i n  t h e  l a t t e r  h a l f  o f  J u n e .  I n  

1 9 8 3  t h e  s i z e  o f  t h e  h a t c h e r y  f i s h  a t  release w a s  close t o  t h a t  

o f  t h e  w i l d  f i s h ;  h o w e v e r ,  i n  1 9 8 4  t h e  h a t c h e r y  f i s h  w e r e  l a r g e r  

t h a n  t h e  w i l d  f i s h .  I n  b o t h  y e a r s  t h e  h a t c h e r y  f i s h  b e g a n  t h e i r  

d o w n s t r e a m  m i g r a t i o n  s o o n  a f t e r  release.  T h i s  is n o r m a l  f o r  

h a t c h e r y  f i s h  ( I w a t a  1 9 8 2 )  a n d  s i m i l a r  t o  t h e  b e h a v i o r  o f  w i l d  

f r y  a f t e r  - emergence  ( B a k k a l a  1 9 7 0 ) .  

The d i e t s  o f  t h e  h a t c h e r y  a n d  w i l d  f i s h  were i n d i s t i n g u i s h a b l e .  

They  w e r e  a l s o  c o n s i s t e n t  w i t h  t h e  d i e t  r e p o r t e d  e a r l i e r  f o r  w i l d  

f r y  ( ~ e r r i t t  a n d  Raymond 1 9 8 1 ) .  F o r  t h e  h a t c h e r y  f i s h ,  t h e  

s w i t c h  f r o m  t h e  h a t c h e r y  d i e t  t o  a d i e t  o f  i n s e c t s  was  r a p i d ,  

s i n c e  many o f  t h e  f r y  whose  s t o m a c h s  were e x a m i n e d  w e r e  c a u g h t  

The t i m i n g  o f  t h e  o u t m i g r a t i o n  o f  chum f r y  i n  t h e  N o a t a k  

R i v e r  h a s  n o t  b e e n  s y s t e m a t i c a l l y  s t u d i e d .  B i r d  ( 1 9 8 0 )  s a m p l e d  

s e v e r a l  p o i n t s  a l o n g  t h e  lower 5 0  km o f  t h e  r i v e r  f r o m  9 J u n e  t o  

1 5  A u g u s t  1 9 7 9 .  H e  f o u n d  chum f r y  i n  t h e  r i v e r  t h r o u g h o u t  m o s t  

o f  t h i s  p e r i o d  ( 9  J u n e  t o  7 A u g u s t ) .  However ,  h i s  c a t c h  p e r  u n i t  

e f f o r t  d a t a  i n d i c a t e d  t h a t  a b o u t  8 7 %  o f  t h e  t o t a l  o u t m i g r a t i o n  

d u r i n g  t h i s  p e r i o d  o c c u r r e d  b e t w e e n  1 2  a n d  28 J u n e .  A d d i t i o n a l  

c a t c h e s  o f  d o w n s t r e a m  m i g r a n t s  i n  t h e  N o a t a k  R i v e r  ( a t  N o a t a k  

V i l l a g e  i n  1 9 8 0 :  3 m i g r a n t s  on  16 May, 13 o n  1 9  May, a n d  43 on  4 

J u n e  w i t h  r o u g h l y  e q u a l  e f f o r t  e x p e n d e d  on  e a c h  d a t e )  s u g g e s t e d  

t h a t  t h e  m i g r a t i o n  b e g a n  i n  mid-May a n d  w a s  w e l l  u n d e r  way b y  

e a r l y  J u n e  (M.F. Merritt a n d  J . A .  Raymond, u n p u b l i s h e d  d a t a ) .  



w i t h i n  o n e  o r  t w o  d a y s  o f  t h e  release.  A l s o ,  i n  b o t h  y e a r s  t h e  

a v e r a g e  s t o m a c h  f u l l n e s s  w a s  t h e  same i n  w i l d  a n d  h a t c h e r y  f i s h ,  

i n d i c a t i n g  no  d i f f e r e n c e  i n  f e e d i n g  a b i l i t y  b e t w e e n  t h e  two 

g r o u p s .  

The a v e r a g e  f u l l n e s s e s  i n  1 9 8 3  ( a b o u t  6 3 %  f u l l )  a n d  1 9 8 4  ( a b o u t  

50% f u l l )  w e r e  c o n s i s t e n t  w i t h  t h o s e  m e a s u r e d  i n  1 9 7 9  a n d  1 9 8 0 ,  

when n o  h a t c h e r y  f i s h  w e r e  p r e s e n t  ( ~ e r r i t t  a n d  Raymond 1981, 

p. 1 7 ) .  An a n a l y s i s  o f  t h e  c o m b i n e d  1 9 7 9  a n d  1 9 8 0  d a t a  (J. A -  

Raymond, u n p u b l i s h e d  d a t a )  i n d i c a t e d  a s t r o n g  c o r r e l a t i o n  b e t w e e n  

t h e  a v e r a g e  f u l l n e s s  o f  chum f r y  s t o m a c h s  a n d  t h e  d a t e  ( r  = 0 . 7 2 ,  

P < . 0 1 ) .  The i n t e r p o l a t e d  a v e r a g e  f u l l n e s s  on  1 5  J u n e  f o r  1 9 7 9  

a n d  1 9 8 0  was  a b o u t  51% f u l l .  T h u s ,  i t  d o e s  n o t  a p p e a r  t h a t  t h e  

re lease  o f  h a t c h e r y  f i s h  i n  mid-June  had  a n y  e f f e c t  on  t h e  

a v a i l a b i l i t y  o f  f o o d  i n  t h e  N o a t a k  R i v e r .  

The  m i g r a t i o n  r a t e s  o f  t h e  h a t c h e r y  chum s a l m o n  ( 4 . 5  t o  1 2  km/day 

i n  1 9 8 3  a n d  2 5  km/day i n  1 9 8 4 )  w e r e  s imi la r  t o  m i g r a t i o n  r a t e s  

o b s e r v e d  e l s e w h e r e .  I n  J a p a n ,  m i g r a t i o n  r a t e s  o f  3 t o  4 km/day 

( I w a t a  1 9 8 2 ;  S a n o  a n d  K o b a y a s h i  1 9 5 3 )  a n d  18 km i n  11 t o  1 4  h  

("30 km/day)  ( ~ o b a y a s h i  a n d  Abe 1 9 7 7 )  h a v e  b e e n  r e p o r t e d ,  I n  

Hood C a n a l ,  W a s h i n g t o n ,  r a t e s  of 1 t o  1 5  km/day h a v e  b e e n  

o b s e r v e d  ( S a l o  e t  a l .  1 9 8 0 ;  Bax 1 9 8 4 ) .  

S e v e r a l  f a c t o r s  are p r o b a b l y  i n v o l v e d  i n  d e t e r m i n i n g  t h e  
3 m i g r a t i o n  s p e e d  o f  chum f r y  . The most i m p o r t a n t  f a c t o r  i n  t h e  

t h e  p r e s e n t  s t u d y  a p p e a r e d  t o  b e  t h e  c u r r e n t :  a n  a p p r o x i m a t e  

d o u b l i n g  o f  t h e  c u r r e n t  s p e e d  i n  1 9 8 4 ,  c o m p a r e d  t o  t h a t  o b s e r v e d  

i n  1 9 8 3 ,  r e s u l t e d  i n  a n  a p p r o x i m a t e  d o u b l i n g  o f  t h e  m i g r a t i o n  

3 
F a c t o r s  a f f e c t i n g  t h e  m i g r a t i o n  ra te  o f  s a l m o n i d  f r y  are  

r e v i e w e d  b y  A r n o l d  ( 1 9 7 4 ) ;  a r e c e n t  summary i s  g i v e n  b y  I r v i n e  

( 1 9 8 6 ) .  However,  f e w  o f  t h e  e x a m p l e s  c i t e d  b y  t h e s e  a u t h o r s  

i n v o l v e d  chum s a l m o n .  



s p e e d .  S i m e n s t a d  e t  a l ,  ( 1 9 8 0 )  s u g g e s t  t h a t  t h e  s p e e d  o f  t h e  

o u t m i g r a t i o n  i n  Hood C a n a l  i s  i n v e r s e l y  r e l a t e d  t o  f o o d  d e n s i t y .  

K o b a y a s h i  a n d  Abe ( 1 9 7 7 )  o b s e r v e d  h i g h  m i g r a t i o n  r a t e s  o f  

h a t c h e r y  f i s h  a n d  a t t r i b u t e d  them t o  " e x c i t e m e n t "  c a u s e d  b y  

c o u n t i n g  o f  t h e  f i s h  p r i o r  t o  release. However,  t h e s e  f i s h  w e r e  

r e l e a s e d  d u r i n g  a p e r i o d  o f  h i g h  w a t e r ,  w h i c h  s u g g e s t s  t h a t  a 

r a p i d  c u r r e n t  w a s  a n o t h e r  a n d ,  p e r h a p s ,  more i m p o r t a n t  c a u s e  o f  

t h e  f a s t  m i g r a t i o n .  

A l t h o u g h  some s t o c k s  o f  chum s a l m o n  are  known t o  m i g r a t e  

d i r e c t l y  d o w n s t r e a m ,  i n  many cases t h e  m i g r a t i o n  i s  s a l t a t o r y ,  

p o s s i b l y  b e c a u s e  o f  f e e d i n g  a n d  p r e d a t o r  a v o i d a n c e  ( G o d i n  1 9 8 2 ) .  

T h i s  i s  c o n s i s t e n t  w i t h  o u r  o b s e r v a t i o n s  i n  1 9 8 3 ,  when marked  

f i s h  w e r e  n o t  f o u n d  i n  a p a r t  o f  t h e  l o w e r  r i v e r  w h e r e  t h e y  would  

h a v e  b e e n  h a d  t h e y  m a i n t a i n e d  t h e i r  i n i t i a l  m i g r a t i o n  ra te .  

Chum f r y  d i d  n o t  a p p e a r  t o  d e l a y  t h e i r  m i g r a t i o n  i n  1 9 8 4 ,  

p r o b a b l y  b e c a u s e  o f  t h e  s w i f t e r  c u r r e n t .  A l s o ,  t h e  a v e r a g e  s i z e  

o f  f r y  a n d  t h e  a v e r a g e  f u l l n e s s  o f  t h e i r  s t o m a c h s  w e r e  smaller i n  

1 9 8 4  t h a n  i n  1 9 8 3 ,  p r o b a b l y  b e c a u s e  o f  l o w e r  water t e m p e r a t u r e s ,  

w h i c h  would  h a v e  r e d u c e d  t h e  d e s i r e  t o  f e e d ,  a n d  a h i g h e r  t u r b i d -  

i t y ,  w h i c h  would  h a v e  r e d u c e d  t h e  a b i l i t y  t o  f e e d ,  The t u r b i d i t y  

w a s  p r o b a b l y  h i g h e r  i n  1 9 8 4  t h a n  i t  was  i n  1983 b e c a u s e  o f  t h e  

i n c r e a s e d  f l o w .  Raymond ( 1 9 8 1 )  f o u n d  a s t r o n g  c o r r e l a t i o n  

b e t w e e n  t u r b i d i t y  a n d  w a t e r  l e v e l  ( r = 0 . 8 5 ,  P < 0 . 0 0 1 )  i n  t h e  N o a t a k  

R i v e r .  

K a e r i y a m a  a n d  K o b a y a s h i  ( 1 9 7 8 )  made v i r t u a l l y  i d e n t i c a l  o b s e r v a -  

t i o n s  i n  t h e  T o k a c h i  R i v e r  i n  J a p a n .  I n  1 9 7 5  a  s p r i n g  thaw 

r e s u l t e d  i n  h i g h e r  water l e v e l s ,  c u r r e n t s ,  a n d  t u r b i d i t y  a n d  

l o w e r  t e m p e r a t u r e s  t h a n  o c c u r r e d  i n  1 9 7 6 .  I n  a d d i t i o n ,  m i g r a t i n g  

chum f r y  i n  1 9 7 5  d i f f e r e d  f r o m  t h e  1 9 7 6  f r y :  t h e y  w e r e  smal ler ,  

showed less g r o w t h ,  h a d  f a r  l e s s  f o o d  i n  t h e i r  s t o m a c h s ,  a n d  

s t a y e d  i n  t h e  r i v e r  f o r  s h o r t e r  p e r i o d s .  The a u t h o r s  c o n c l u d e d  

t h a t  t h e  f r y  c o u l d  n o t  s t a y ,  g r o w ,  o r  f e e d  f u l l y  u n d e r  t h e  

h y d r o l o g i c  c o n d i t i o n s  a s s o c i a t e d  w i t h  h i g h  w a t e r  l e v e l s .  



The e s t i m a t e d  n u m b e r s  o f  h a t c h e r y  a n d  w i l d  f i s h  i n  t h e  1 9 8 3  

c a t c h e s  w e r e  b a s e d  on t h e  r e c o v e r y  o f  f i s h  marked  w i t h  a v e n t r a l  

f i n c l i p .  N i c o l a  a n d  C o r d o n e  ( 1 9 7 3 )  r e p o r t e d  t h a t  t h e  m o r t a l i t y  

r e s u l t i n g  f r o m  a v e n t r a l  f i n c l i p  on  t r o u t  c o u l d  b e  a s  h i g h  a s  70% 

o v e r  a 2 - y e a r  p e r i o d .  However,  t h e y  f o u n d  t h a t  t h e  m o r t a l i t y  was  

n e g l i g i b l e  d u r i n g  a 2-week p e r i o d  f o l l o w i n g  t h e  f i n c l i p p i n g .  I n  

t h i s  s t u d y ,  a l l  r e c o v e r i e s  o f  marked  f i s h  w e r e  made w i t h i n  5 d a y s  

o f  r e l e a s e .  T h i s  s u g g e s t s  t h a t  m o r t a l i t y  o f  marked f i s h  would  

n o t  h a v e  h a d  a l a r g e  e f f e c t  on t h e  c a l c u l a t e d  n u m b e r s  o f  h a t c h e r y  

a n d  w i l d  f i s h .  

The r e c o v e r y  o f  f i n c l i p p e d  a n d  s p r a y - m a r k e d  f i s h  i n  1 9 8 3  

i n d i c a t e d ~ - t h a t  more t h a n  75% o f  t h e  f i s h  marked  w i t h  f l u o r e s c e n t  

p i g m e n t  l o s t  t h e  p i g m e n t  w i t h i n  s i x  d a y s  o f  s p r a y i n g .  T h i s  may 

h a v e  b e e n  d u e  t o  t h e  small s i z e  o f  t h e  f i s h  ( 0 . 3 5  t o  0 .45 g ) .  

The p i g m e n t  a p p e a r s  t o  be imbedded  more p e r m a n e n t l y  i n  s k i n  

o v e r l y i n g  sca les ,  a n d  s m a l l e r  f i s h  w i t h  p o o r l y  d e v e l o p e d  s c a l e s  

may n o t  r e t a i n  t h e  p i g m e n t  a s  w e l l .  The m o r t a l i t y  t h a t  o c c u r r e d  

a f t e r  s p r a y i n g  ( 2 . 9 % )  w a s  h i g h e r  t h a n  w e  had  e x p e r i e n c e d  on  a 

p r e v i o u s  m a r k i n g  p r o j e c t .  The m o r t a l i t y  was  p r o b a b l y  l a r g e l y  d u e  

t o  stress f r o m  r e p e a t e d  h a n d l i n g ,  o v e r c r o w d i n g l  a n d  s p r a y i n g .  

The o c c u r r e n c e  o f  r e s i d u a l  y o l k  s a c s  is  n o t  uncommon i n  m i g r a t i n g  

chum f r y .  I n  o n e  area i n  t h e  w e s t e r n  S o v i e t  U n i o n ,  b e t w e e n  3 9 %  

a n d  9 2 %  o f  t h e  f r y  were s o  c h a r a c t e r i z e d  (Kaev 1 9 8 0 ) .  However,  

i t  is n o t  c lear  why r e s i d u a l  y o l k  sacs w e r e  common i n  N o a t a k  

R i v e r  chum f r y  i n  1 9 8 4  b u t  rare  i n  1 9 8 3 .  The l o w e r  t e m p e r a t u r e s  

t h a t  w e r e  o b s e r v e d  i n  1 9 8 4  p r o b a b l y  w e r e  n o t  a f a c t o r  b e c a u s e  t h e  

e x p e c t e d  r e s u l t  o f  l o w  t e m p e r a t u r e s  would  b e  d e l a y e d  e m e r g e n c e .  

I t  is more  l i k e l y  t h a t  t h e  s t r o n g e r  c u r r e n t  i n  1 9 8 4  d i s l o d g e d  

some o f  t h e  f r y  f r o m  t h e  s p a w n i n g  g r a v e l s  a n d  s w e p t  them 

d o w n s t r e a m .  

F i s h  c a u g h t  i n  t h e  d o c k  t r a p  w e r e  smaller a n d  more l i k e l y  t o  b e  

u n b u t t o n e d  t h a n  t h o s e  c a u g h t  w i t h  t h e  b e a c h  s e i n e .  T h i s  may h a v e  



b e e n  d u e  t o  t h e  a b i l i t y  o f  l a r g e r  f i s h  t o  a v o i d  t h e  t r a p  ( b e c a u s e  

o f  t h e  s l o w  . c u r r e n t  n e a r  t h e  r i v e r  b a n k )  a n d ,  p e r h a p s ,  a  t e n d e n c y  

o f  smaller f i s h  t o  s t a y  c l o s e r  t o  t h e  r i v e r  b a n k  w h e r e  t h e  t r a p  

w a s  l o c a t e d .  

The p r e d a t i o n  b y  s h e e f i s h  on  chum f r y  i n  t h e  N o a t a k  R i v e r  

c o n t r a s t e d  w i t h  e a r l i e r  o b s e r v a t i o n s  o f  t h e  d i e t  o f  s h e e f i s h  i n  

K o t z e b u e  Sound (M.F.  Mer r i t t  a n d  J . A .  Raymond, u n p u b l i s h e d  d a t a ) .  

The s t o m a c h s  o f  5 3  s h e e f i s h  c a u g h t  i n  K o t z e b u e  Sound b e t w e e n  8 

J u n e  a n d  1 0  J u l y  1 9 8 0 ,  when chum f r y  w e r e  a b u n d a n t  i n  t h e  S o u n d ,  

c o n t a i n e d  many f i s h  b u t  no  j u v e n i l e  chum s a l m o n .  
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Table A - 1 .  Lengths, weights  and numbers of marked chum salmon 

f r y  r e l e a s e d  from S ikusu i l aq  Hatchery on 10 June 1983. 

Lot 

F inc l ipped  Pigmented To ta l  

q u a n t i t y  i n .  l o t  

(marked and  unmarked) 

number marked 53,370 31,660 85,030 

pe rcen t  of t o t a l  marked 11.1 6.59 17.7 

a /  subsample- 

l e n g t h  ( m m )  

average 39.54 38.30 38.86 

s t d .  dev. 2.11 1.93 

range 33.4-45.8 33.8-44.3 33.4-45.8 
b/ ave.  weight ( g ) -  0.475 0.375 0.420 

sample s i z e  170 204 374 

" Measurements s e r e  made by P e t e r  Rob on unpreserved f i s h .  

b' Tota l  weight d iv ided  by sample s i z e .  



T a b l e  A-2. Chum s a l m o n  f r y  c o l l e c t i o n  s t a t i o n s  o n  t h e  N o a t a k  R i v e r  

a n d  i n  K o t z e b u e  Sound d u r i n g  J u n e  a n d  J u l y  1 9 8 3 ,  l i s t e d  c h r o n o -  

l o g i c a l l y .  

-- 

Sample  Sta-  D a t e  ( 1 9 8 3 )  a n d  Time- d /  e)-- E f f o r t -  Temp.- 
b /  ~ 0 . 2 '  t i o n -  S t a r t  S t o p  ( h )  ( O c )  Hau l  # s  

1 1 5  1 0  J u n  2230-11 J u n  1 5 2 5  1 5 . 1  7.4-10.0 1-5  

2 4 4  11 J u n  1800-12 J u n  2030  1 9 . 3  1 0 . 0  6-10 

3 4 4  1 3  J u n  0850-13 J u n  0 9 5 0  1 . 0  1 0 . 8  11 

4 22 1 3  J u n  1425-13 J u n  1 5 5 0  0 . 8  11.3 12-14 

5 28+32 13 J u n  1630-13 J u n  1 8 1 5  0 . 8  11 .5-11.8  15-17 

6 4 4  1 4  J u n  0715-14 J u n  0 7 2 0  0 . 1  9 . 5  18 

7 3 2  1 4  J u n  1330-14  J u n  1 8 0 0  1 . 2  1 0 . 9  19-25 

1 5  J u n  0815-15 J u n  1 0 4 5  

1 5  J u n  1220-16 J u n  1 7 1 0  

5 J u l  1107-  5 J u l  1 3 1 0  

5 J u l  1705-  6 J u l  0 7 3 0  

6 J u l  0945- 6 J u l  1118 

6 J u l  1130-  6 J u l  1 2 3 0  

6 J u l  1444-  6 J u l  1 5 0 0  

7 J u l  1400-  7 J u l  1 5 0 0  

7 J u l  1532-  7 J u l  1 6 3 5  

7 J u l  1800-  7 J u l  1 9 0 0  

8 J u l  0855- 8 J u l  1 0 0 0  

8 J u l  1026-  8 J u l  1 0 4 1  

8 J u l  1050-  8 J u l  1 1 0 5  

8 J u l  1120-  8 J u l  1 2 0 0  

9 J u l  1235-  9 J u l  1 3 0 5  

" S a m p l e  n u m b e r s  are f o r  r e f e r e n c e  w i t h  T a b l e  A-3 .  

b' S t a t i o n s  on  t h e  N o a t a k  R i v e r  a re  shown a s  t h e  d i s t a n c e  i n  

k i l o m e t e r s  f r o m  t h e  mouth .  S t a t i o n s  a ,  b a n d  c a r e  i n  K o t z e b u e  Sound .  

From t h e  s t a r t  o f  t h e  f i rs t  h a u l  t o  t h e  e n d  o f  t h e  l a s t  h a u l .  

d' T o t a l  t i m e  t h a t  t h e  s e i n e  w a s  s e t  i n  t h e  N o a t a k  R i v e r .  '' water t e m p e r a t u r e .  



Table A-3. Numbers and l e n g t h s  of chum salmon f r y  and marked chum 

salmon f r y  caught i n  t he  Noatak River and i n  Kotzebue Sound, June and 

J u l y  1983. 

To ta l  c a t c h  

subsample marked f i s h  

Sam S t a -  

~ l e  t i o n  l e n g t h  ( m m )  no. marked l eng th (mrn)~ /  

No. No. N n avg. s .d .  t o t .  f i n .  p ig .  avg. s .d.  %- b/ 

June ca t ches  
1 15  179 179 36.70 2.74 0  0  
2  44 692 200 37.36 2.40 57 45 12 37.14 2.73 59 
3  44 589 88 38.78 3.51 33 33 0  36.73 1.96 50 
4  22 107 107 38.91 3.88 0  0  
5  28+32 74 74 38.28 3.35 1 1 0 39 0  12 
6  44 54 54 36.13 2.15 7  5  2  36.43 1.72 83 
7  32 111 95 39.41 3.53 5  3  2  37.0 2.35 24 
8  44 89 89 38.15 3.01 4  3  1 37.38 2.33 30 
9  15 353 209 38.68 2.96 1 0 1 40 0 4  

J u l y  ca t ches  
10 a ,  b  0  
11 C 1 1 55 0 0 
12 7  161 161 45.44 2.58 0  
13  15 5  5 44.6 2.19 0  
14 22 0  
15 44 2  2  43 4.2 0  
16 44 0  
17 22 0  
18 15 20 20 40.40 2.33 0  
19 7  0  
20 5  0  
21 7  16 16 44.06 1.84 0  
22 b  0  

a /  Based on r e c o v e r i e s  of both f i n c l i p p e d  and pigmented f i s h .  
Percen t  of the  c a t c h  a t t r i b u t e d  t o  hatchery f i s h  = (no. 

f i n c l i p s / O . l l l )  * 1 0 0 / t o t a l  ca tch .  



T a b l e  A - 4 .  E s t i m a t e d  c u r r e n t  s p e e d s  i n  t h e  N o a t a k  R i v e r ,  J u n e  

1983 .  

Date 

( 1 9 8 3 )  Time S t a t i o n  

S p e e d  

( c m / s )  

11 J u n e  1 5 0 0  15 o f f s h o r e  1 5  

1 2  J u n e  1 2 0 0  44 o n s h o r e  

13 J u n e  1 8 0 0  32 o n s h o r e  



T a b l e  A-5. S a m p l i n g  s t a t i o n s  a n d  c a t c h  o f  w i l d  a n d  h a t c h e r y  chum 

f r y  p e r  s e i n e  h a u l  i n  t h e  N o a t a k  R i v e r ,  J u n e  1 9 8 4 .  

E s t i m a t e d  

c a t c h  
a /  A v e r a g e  c o m p o s i t i o n -  

Date Temp. Hau l  No. w e i g h t  ( c a t c h / h a u l )  

S t a .  ( 1 9 8 4 )  Time (OC) No. H a u l s  C a t c h  (mg) w i l d  h a t c h e r y  

- 

4 0 3  
b/ nm- 
b/ nm- 

c/  372- 

4 2 0  

4 4 7  

5 0 5  

5 5 0  

4 7 5 ~ 1  

3 2  6 / 7  1 3 4 0  6 . 4  2  1 1 2  3 9 8  1 2 . 0  0 .0  

3 2  6 / 9  1 6 0 0  9.2 8 a b c  3 29 3 9 0  9 . 7  0 .0  

3 2  6 / 1 0  1530 7 . 5  l l a b  2  2 2  4 8 5  5 . 5  5 . 5  

3 2  6 / 1 2  1 3 0 5  6 . 1  1 5 a b  2  9 4 5 4  3 . 0  1 . 5  

B a s e d  on E q u a t i o n  1 ( M a t e r i a l s  a n d  M e t h o d s )  u s i n g  a v e r a g e  

w e i g h t s  o f  397  mg f o r  w i l d  f r y  a n d  576  mg f o r  h a t c h e r y  f r y  

 able 2 ) .  

b/ Not  m e a s u r e d .  

5' E s t i m a t e d  w e i g h t .  A l l  t h r e e  f r y  w e r e  u n b u t t o n e d .  3 7 2  mg 

is a v e r a g e  w e i g h t  o f  o t h e r  u n b u t t o n e d  f r y .  

9' H a u l  1 0 a  a b o r t e d  b u t  c a u g h t  3 f r y .  Hau l  l o b  c a u g h t  1 9  

fry. E s t i m a t e  1 0 a  w a s  e q u a l  t o  3 /19  = .16  h a u l .  

2' E s t i m a t e d  w e i g h t s  w e r e  4 5 0  a n d  5 0 0  mg. 



T a b l e  A-6. C a t c h  a n d  a v e r a g e  w e i g h t  o f  chum f r y ,  a n d  c a t c h  o f  

w i l d  a n d  h a t c h e r y  chum f r y  p e r  h o u r  w i t h  a d o c k  t r a p  a t  s t a t i o n  

4 4  on t h e  N o a t a k  R i v e r  i n  J u n e  1 9 8 4 .  

E s t i m a t e d  

c a t c h  

J u n e  1 9 8 4  A v e r a g e  c o m p o s i t i o n -  a/ 

S t a r t  S t o p  No. w e i g h t  ( f i s h  p e r  t r a p  h o u r )  

Day Time Day Time H o u r s  C a t c h  ( m 9 >  w i l d  h a t c h e r y  

fl B a s e d  o n  E q u a t i o n  1 ( M a t e r i a l s  a n d  M e t h o d s )  u s i n g  a v e r a g e  

w e i g h t s  of 359  mg f o r  w i l d  f r y  a n d  576  mg f o r  h a t c h e r y  f r y  

 able 2 ) .  

b/ Mouth o f  t r a p  w a s  f o u n d  c o l l a p s e d  a t  s t o p  t i m e .  No. 

h o u r s  e s t i m a t e d  a s  o n e - h a l f  t i m e  e l a p s e d .  

L i t t l e  o r  n o  c u r r e n t  t h r o u g h  t r a p .  



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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